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Malaria remains a devastating disease in the world, killing approximately ~0.78 
million people a year (WHO malaria report, 2010). The problem has been 
exacerbated over the last decades by the emergence and spread of drug resistant 
parasites and pesticide resistant mosquitoes. Lack of understanding of the 
mechanisms of drug resistance and disease pathogenesis has prevented proper 
patient care and treatment. Rodent malaria parasites have been used as models for 
studying human malaria pathogenesis and drug resistance because they share many 
common features with human parasites and can be maintained easily in the 
laboratory animals. In this study, we investigated factors that could influences the 
chance of obtaining recombinant progeny from genetic crosses of Plasmodium yoelii, 
developed microsatellite linkage maps, and performed several genetic crosses to map 
genetic loci potentially linked to P. yoelii responses to chloroquine and oocyst 
development. 
Plasmodium parasites often lose the ability to infect a mosquito after 
continuous in vitro culture (Plasmodium falciparum) or blood stage passages (rodent 
malaria parasites), and therefore, cannot be used for a genetic cross. Here we 
developed a novel method to restore the ability of a parasite (17XNL that could not 
develop in mosquitoes) to infect mosquitoes and to successfully produce infective 
sporozoites, making it possible to cross this parasite with other parasites.  
Cloning recombinant progeny (RPs) is essential for a genetic cross. However, 
many factors such as differences in producing infective gametocytes and the timing 
of progeny cloning can greatly influence the probability of obtaining RPs. We 
investigated the factors that might influences the outcome of a genetic cross and 
developed an optimized protocol for cloning recombinant progeny from P. yoelii 
crosses. The optimized protocol greatly improves the probability of obtaining 
recombinant progeny from a genetic cross.   
















linkage map after genotyping 75 P. yoelii progeny with ~600 microsatellite markers 
(also see our previous publication by Li et al., 2011). These markers were also used to 
genotype progeny in this study in our efforts to identify genes contributing to drug 
resistance and oocyst development. 
Different parasite strains often have different infectivity in a mosquito, 
producing various numbers of oocysts. P. Yoelii nigeirensis N67 produces an average 
of ~350 oocysts, whereas P. yoelii yoelii BY265 produces much fewer oocysts. To 
investigate the molecular mechanism underlying the difference in oocyst count, we 
performed several genetic crosses using these two parasites and identified some 
putative genetic loci linked to the difference in oocyst count after quantitative trait 
loci analysis (QTL). However difference in the genetic background of individual 
outbred Kunming mice might interfered with parasite development in the mice, 
particularly gametocyte development, which might affect final oocyst counts and QTL 
results. Repeats using inbred mice may be necessary. We also performed genetic 
crosses to map genes that may play a role in parasite response to chloroquine and 
mefloquine and obtained 35 RPs. Unfortunately, the resistant parasite appeared to 
loose the resistance phenotype after passing through mosquitoes. Further 
investigations are necessary to dissect the mechanism leading to the gain and/or lost 
the drug resistant phenotypes.  
Our study provides critical tools and information for genetic investigation of 
parasite development and drug resistance in P. yoelii  
Key words: rodent malaria parasites; genotyping; microsatellite; genetic linkage map; 


















Health Organization, WHO）发布的《2010 年世界疟疾报告》，2009 年有 2.25 亿人
感染疟疾，其中约 78 万人死亡，多数为儿童和孕妇[1]（word malaria report，2010）。
英国维康基金会和世界上其它一些研究机构发起的“疟疾地图计划”（图 1-1）统
计显示疟疾流行地区主要分布在非洲中部、南亚、东南亚及南美北部的热带地区。
约占全球 35%的人口（23.7 亿）存在患疟疾的风险，其中有 10 亿人口居住在疟
疾高风险地区；撒哈拉以南的非洲地区是目前疟疾感染 严重的地方[2, 3]，而非
洲以外的感染率低于 5%。 
近年来，我国疟疾防治已取得突破性进展，发病人数由 20 世纪 70 年代初






图 1-1. 疟疾全球分布图 
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